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REDESCRIPTION AND ECOLOGICAL NOTES ON THE PYGMY BLUETONGUE,
TILIQUA ADELAIDENSIS (SQUAMATA: SCINCIDAE)

by MARK N. HUTCHINSON* TiM MILNET & Tim CROFTE

Summary

HutoHinsor, M, N Mune, T. & Croer. T. (1994) Redescription and ccologieal notes on the pygimy bluetangue,
Tiliqua adelaidensis (Squamata; Scincidae). Trans. R, Soc. 8 Auxl. 18(4), 217-226, 30 November. 1994

A prehmirary study of a popilation of the pygmy bluetongue, Tiliqua adeloidensis (Pelers, 1863) hus enabled
us i redeseribe the species and give a preliminary account of s nalural history, Lite colouring, intrapopilitisin
siriation, sexual dimorphism and general morphotogy of the skull and mandible dre deseribed. Pygoiy blugtongues
ak the study site wre diurnal inhabitants of open tussock grassland and use spider holes tor sheher. Males had
enlarged wirgid @stes during spring snd 4 female examined at this ime had yolked ovanian llicles. Males were
more active and trappuble than females during spring, but both sexes were sedentury durning lale summer-antumn,
Litters of 1-4 live young were born in the maternal burrow during February-March, We suggest that the Jack
of sightings uf 7' adeluidensiy this contury has been due partly to its specialised ecology and parly o a real

dechine attmbutable 10 habitar destruction,

KEy Wopls, Tiligrea, Sconedae, lizands, morphology. natural history, conservation.

Introduction

Kot nur anf sandigem, steinigem terrain vor''
(Richard Schomburgk. quoted hy Peters, 1863)

Schomburgk's remark (“found only in sindy, stony
terrain”y 15 the unly published first-hand information
aviailable on the ecology of Tiligua adelaidensis. e
pyemy bluetongue lizard, a species which has heen
regarded as one of the most senously endangered of
Austral’s reptile species. if not actually extinet
(Cogger 1992; Ehmunn 1992; Hutchinson 1992). The
discovery of a population of the species near Burra.,
S A (Ammsirong & Reid 1993, Armstrong ez af. 1993),
following the tirst sighting of the species for 33 years,
has presented an opportunity for urgently needed study
of the species which had previously been known from
only 20 museum specimens, mostly collected last
cenlury (Ehmann 1982; Shea 1992),

The original description (Peters 1863) was brief,
based on two syntypes probably collected in the vicinity
of Gawler, S.A. Mitchell (1950) redeseribed the species
based on SA Museum specimens and figured the head
shields and whole ammal for the first tinie. No further
formal descriplions have appeared in print, save for
those of Cogger (e.g. 1975, 1992), bused on the old
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and faded museum material. Shea (1990) described
number of scalation and osteological churacter stles
lor 70 wdeluidensis i order to establish the validity
of the genera Tiligua and Cyelodomearphys. Shea's
unpublished thesis (19927) gives a thorough
description of the species sculation, morphometrics,
colour pattern and ostenlogy based on the twenty
specimens then extant. Shea & Hutchinson (1992)
illustrated and comimemed on the dentary and dentition
of T adelaidensis.

Ehmann (1982) summmansed svailuble data on diet
anud external morphology and drew together the meagre
data bearing on the provenance of the specimens known
to him. He also attempted 1o reconstruct the species’
ecology. using analogies with related or physically
similar reptile species. These speculations were cited
several tmes subsequently. sornelimes 10 sueh i way
that it was not clear that there were no direct
observationdl data on the subject (Ehmann 1992).

Field work has begun, aimed at detenmining the best
methods for locating T0 udelaidensis, gathering
preliminary dat on its ecology and making a first
attempt to determine the numiber and size of surviving
populations. This article gives a sumnmary of (he
morphological variation that we have observed within
i single populition of 1. wdefaidensis and provides i
preliminary account of its natural history al this site.

Methods

Current research on the bivlogy and conservanon
of this specics 18 concentrated vn one site located in
the Burra arca (33°41°S, 13R°56'E). approximately
160 km north of Adelaide, South Australia. The site
was the st of several found o suppan. 7° adelaidensis.
following the imtiation ol heldwaork in Oclober, 1992
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(Armstrong er af 1993) The duwa presented here stem
from the first sepson of field work on this poputinion,
carried cut from mnd-Outaber 1992 0 mul-May, 1993,

Specimen Collecrinn

Live T' adeladenyiy were eolleced by rhree
nethods.

Fifall traps. 30 metre strefches of {1y wire dili
leneing were erected, along which were placed sis
25 i lengths of PYC pipe dug vertieally inw the
ground. Four traplines were setat the swdy sie durojg
the period 4 November-200 December, 1997 Ap
addivonal line wis in place during 30 November-20
Decemberand o further Lwo were set on 4 December .
The tive most successiul spring rraplines were rese)
during 2-21 Februury 1993, Total trap nights by ths
methad were 1,956,

The ather two methods relied on the species” hole-
dwelling habity (see Hubirat seetion)

Hand collection, This method relied on opportunistic
sightings of free ranging animals. ar on surprising
antmals at the entrances 10 burrows, Most ipdividuals
cuught by hund were juveniles which were extyacted
from birrow entrances using long foreeps or clamps,

We glso used a method we termed *fishing” enlicing
lizards W seize un insect boil Led W a cotn theead.
A prasshopper on a picee of cotton ted s the end ol
a three metre bamibou pole was held optside the
entrance ol the lizard's burrow; Lzards scizing the
grusstiopper could be pulled into the oir and caprured
s ey dropped (o (he ground and teied woretum o
the burrow (Strong er al. 1993 descnbe a simila
collection  techimgue).  Lizards had o he hired
completely out of the burrow betore being allowed
seize the grasshopper, since the lizard’s hind Timbs
could hold (he burrow rim. preventing its dislodgment.
Their extreme wariness niade the use ol @ long pale
necessary o distance the collector fron the Heard.

Trapping using haied (peanit hotter or supdines)
aluminioim “Sherman® traps wits (ried bt without
success (approximately 2,500 (rap-pights.

The time of day of collection wis noted, o5 Was Lhe
danly maximum temperatdee, Lizards were measured
aned sex was determined by the presence of bulyes a
(e base of the fail and/or hemnipenes o mnales, with
a lack of these features indicaning o lemiale The lizards
were then inarked by e clipping, photographed sl
teleased. Qnly one or twi tier were remeved, this
limtited wumber e conjunction with colour patiern
varintons heing <afficeent to idently each individual

Limited wse was mnade of radiotracking usimg o small
exterial it supphied by Transceiver Services.
Adelaide. atfiuched using superplue and surgical wpe
wr the lizard’s shoolder The device wav inended for
shorr term use, and wis run successiully on u single
Tizard ! Iocated every rwo hours, for six days. & second

triil resulted (i the deuth of the lieard within the first
two-hour perind and use of this approach  was
disconunued.

In the deseriptive section, scale features occurring
bilaterally were counted on both sides. Paravertehral
scales were counted using Cireer's (1982) méthod,

Vepetation ways quantitatively assessed around the
most successful pitfall line daing two methods:

a) We recorded all plant species ina 30 m % 30 m
yualral, 15 m either side of cach pitfall line, tking
collecrions of plunts in cases where Wdentity Was. not
clear. These collections were subsequently identificd
and lidaed with the State Herbarium,

0) W assessed  vegetalive cover within  the
30 m 30 m quadras by the simple transect method
known ax “Step-point™ (Cunpinghain 1975). At every
step i set directions across the quadiat we reeordel
the plint species encountered at the Gip of the shoe.
seoring approximately 300 points in the quadrat, This
method gives estimutes of percentage ol ground cover
ol plant species, bare ground, rock and fitter,

The hehiavioual data we present stemn mainly (rom
field obseryvations, but we obtained confirmatary dats
in many cases from observatony of captive speciniens
ar Adelaide Zoo (T Maorley und B, Aingley pers.
[SULTINE

Description

Specueds

The ollowing descrptive section is imtended o sfiow
virration within a single population. Earher anthors
(Ehtmn 1983, Milchell 1950) give additional daa
from some of the older specimens, and ol of the
availuble data on this older nwtenal i discussed in
Shea's thess,

A total ol 63 specimens wis collucted durg the
survey pefiod, and an additionad four were boarn in
capbivity, §ix ol these specimens were collected dead.
killed by the clapid snake Pserdonajo rexeifis (foue
specitnens) or birds of prey (two specinens). A
seventh, RUKS3E, died during thals of an external radio
transmitter. Four specimens, an imanture, an adull
ale and twoadult females, were retained and e on
loun Lo Adelaide Zoo. The remainder were marked wnd
relensed. The success of collection methods varied
aceording 0 time of year  Pittall rrappine  was
sticcesstul only during November-December, while
hand collection became: much more successiul in
Fehrudry-April (Table 1),

All predaor-killed specimens are daraged. although
in two the dimage was minor and confined 10 restricied
areis of The hody RAO67 and R40744 had some
necraue patches oo the dorsal and ventral body surface.
RAOGRT hud a sagit! fracture of the skul| tunning frons
the mowstral seale 1o the level of the eye, RA0689
hund the left neck and posterolateral region of the
skull deeply pouged and punly removed and a deep
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wound in the right side of the neck, R40728 lacked
the head and right forehimb, as well as the liver, heart,
lungs and stonich, RA0738 and RA0745 were partly
digested, with [he skin on the body sloughing usway
and much of the internal soll anatomy missing, Two
skulls and associated manchbles were prepared Irom
snake-killed specimens, one articulated (SAMA
R40738) and one partly disarticulated (R40745).

Tanli | Relatve success of capture technigues.

Number caught

November- February-
Method December May
Pitfalls 17 il
Hand ] 21
“Tishing” nof used 14

“ All bul one neonates

General Appearance

Tiliqua adelaidensis is a moderate sized skink wiih
short extremities, a relatively heavy body =nd large
head. The bady and tail are soft and flexible, but the
head 1s heavily armoured by the well developed head
shield osteoderms. The toes are short. the third and
Tourth toes of the hind foot being equal in length. The
tail tapers rapidly from the base and is thin and slightly
laterally compressed over the distal two-thirds.

Colour

The dorsal surface of the head. body. linbs and tail
is hght grey brown, yellowish brown, orange. tan or
chocolale brown, the distal portions of the extrenities.
especially the forelimbs, being a paler yellowish hue.
Dorsal and lateral seales usually have parrow darket
edges producing fine, longitudinal lines along the back
and sides. The lower luteral surfaces are pale greyish
becoming off-white ventrally, The dorsal surface is
unmarked. or shows variable development of blackish
spotting, including u vertebral series of irregulur small
blotches (which may coalesce into a rugped vertebral
stripe) from the nupe 10 the base of the tail, and severul
laterodorsal and upper lateral series of siall hlack
flecks: these mury be erudely aligned (o form weak
transverse bars, The midlateral region often has
scattered grey-white flecks, The venter is immaculate.
or with slightly greyer marging (o the scales forming
narrow longitudinal lines. The iris of the eye iy bright
orange, The tongue iy pale rose pink. with no 1race
of melunic pigmentation. The roof of the mouth and
buccal commissures are mauve. The abdomingl
peritoneum is bluck. Juveniles are consistently greemsh
arey to mid-hrown, hecoming reddish 1an on the (ail
and limbs. The range of variation in black pigmentalion
is similar to (hat seen in adults, but many juveniles
huve more extensive and obvious wlite spotting on the
hody.

Fig. 1. Head shields of Tiliquu adeloidensts (SAMA RA0838). A dorsal view. B, lelt lateral view. C, detail of chin shields
D, detml of right side showing asymmetrie viriation in circumocenlir scalition, Abbreviaiions for circumoeilar seales:
po. postoeulur: prab. presubocular; psh, postsuboculars, sh, suboculars: sc. supraciliaries, Scale bar = ) mm.
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Stutatton

This i based on eight specinens, four held an the
S A, Museunt (R40687, RI0689, RA0744 and RI08381,
plus i hive adult male, twp adult femaley and sabadull
freld ar Adelnde Zoo, The head shields are shown in
Fip. 1

The species Bas the scalation charecteristios listed
by Shea (19903 for Ziligia. The last supralabial is
horzontally  diwvaded, and the temporal scililion
postenor w the secondary femporals is irregular and
htle differenuated from the body scalatnion. The
supraciliary seale count gs reduced (mode 510 A
complele subocular scale row, consisting of # laree
presubocular a Targer anterior and smaller posizrior
subocular and one or two postsuboculars, runs from
the: anterior supructliary 1o the postocular. Nuchals are
absent or o single slightly enlarged pair may be present,
olfen separated by o median occipilal or mternuchal
seale.

Dorsal seates smooth, in 33-36 (mean 34.6) rows
al nudbody ;. paravertebrd scales 77-86 Gnean X301,
piraveriebral scales belween puriclal and the level ol
anterior edge of hind limb 70-81 (mean 776); subdigital
fwmellae under fourth we unpaired. 10-13 (mewn 116,
nusals i point contact or narrowly separated (U.2),
strong postrarial groove present; prefrontals in broad
contact; frontoparictals paired; interpanietal about same
size as trontal, muoeh larger than frontoparietals and
separaling  parietals; each paretdl in contact
ainterolaterally  with the postocular und posterior
supracihary and bordered posteroluterally by four or
live enlarged scales: u median occipital scale present
or absent (U,4) postenor Lo interpanetil; supranculars
3/3, the fust twor contacting the frontl; supraciliaries
35 13/6 10 one specimen). the second the longzest;
complete suboculur scale row present; supralabials 8.
the cighth only half as high as the seventh; infralabiuls
70 (meun 7.9) a single primary wwemporal 15 tollowed
by three secondary temporals; postmental contact firsl
twa infralabials; a single large, quadrangular anterior
car lobule.

The dorsal head shields. frontonasal, prefrontals,
Frontal, fronoparickds and interpanetal | are thickened
with weakly cortugared surfaces and deeply. incised
sutdres This tugosity increases with size. i firge
ey the subocalr scules also become thickened und
shghtly vverhung the suborbital supralabials,

Skull and mandible

The chargetenstics noted for the species by Shea
(1990; 1992") are confirmed in the SAMA specinens.
The specics has mcderately nareow sepaatjon of the
pre- and posilrontals on the medial orhital marging
Finger-like misal processes of the frontals are present
10 give o W-shaped frontsl-nasal contuct. The jugal 1y
broad and flatened and conkicts the postirontal, A
luerimal bone 15 absent, There 5 o well-developed
medial palatine process of the cctopterygaid which
excludes the prerygoid froni the edye of the infraorbial
vilcuity. The coranow provess of the dentary is enlarged
and swept back o cover the lateral tuce of the dorsal
process of the coronomd. Denlition 15 helerodonl . wilh
the cheek (eeth markedly Laroer thun the anteror weeth.

In genieral uspect (Fig. 25, the skull and mandible
of 17 adelaidyenyiy ure very like those of other Tiligua
species. The proportions of the snoul, tapering and
pointed. rather than blunt and rounded, and the parietal
region, constricted, ather than Laerally expanded,
resemble those of adults of the other species of T i,
The dorsal head shaeld psteoderngg e intnnately fused
with the banes of the skull root, to g greater degree
than is usual i most other Tilrgua. Thus, even thoueh
10 adelaidensis s as small as or smallér than
colgeneric neonates, itis ontogenelically advanced in
iy proportions and degree of vssification. In these
features 77 adefaidensts is progenetic. not neatenic as
15 frequently the case in oiigiatorised heards (Rieppel
1984), Even so, 1 wdelardensis also shows soine
newienic features in retamning relatively Lurge upper
temporal fenestrac and in some aspects of braincise
anatomy (Shea pers. comm. ).

Unique or unusoal features of the skull are few bol
include the very ¢losely apposed, almost paradlel
palatal ramy of the pteryeods, In most other 7ifigua
(77 wigas 15 an exception) the prerygoid owirging are
more widely separited and diverging. The closely
apposed prerygoids miay be correldted with a narrowing
ol the skull posteriody as 1 adelaidensis s the
greatest skull width across the juguls, rather than al
the level of the quadrates. The maxillary process of
the jugal tpers rapidly and fals 1w comacr the
prefrontal . This charucter state 15 shared with 7
wetdtifasciane and wmost Looccipitalis, whercis other
Filigna spectes have the jugad extend g anteorly w
contact the prefronial adjacent to the Lacoimal locmer.

Py 20 Skulland mandible of Tilfqua adefaidensis (SAMA RIOTIZ). AL skull, nght bileral view, showing conlieet hetween
Jugal (Guy and squamosal (sq) bones, B, skull, dorsal iew, showing short inaxillary process ol the jugal (p, a3 and
open supratemporud fenestae (87 Note pesistent head shiclkd osteoderms whicl obscure sures of prefrontal and postimongil
Bores: other skull rool sutures sre visible through the osieoderms. €, ventral view, showinp cantigaration of the patal
camplix fec. ectopterygond. plopalatine: pig, ?wn‘guun. D righe mandibuliee iy, bl view, showing very well developed

coroneisl process of the dentiry (p. coe)

o del rmchibular vimos, lingoa) view: Seale bae = J0 o
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The upper iemporal fepestrae are relatively larger than
in udults of other Tilfigua species, in which they ane
shit-like o ubsent,

Dimensiong

Based on 61 specunens. Snout-vent length (SVL)
38-107 mm (mean 73.2). Axilla-groin length (AGL)
23-67 mm (mean 440 0 = 58). Soout-ukilla distunce
(SAD) 16-41 mm (mean 28,3, 1 = 38). Farelimb length
L-20 mm. Hind limb length 1-21 mm, Tail fength (TL)
2279 mm.,

Sexuad Dimerphism

Adult males and females (arbilrariy defined as
=85 mum SVL) differ markedly in head and body
propartions. Adult males on average are shorter than
females (SVL males range 87-106, mean 934, n = 17,
females runge B8-107, mean 98.3, n = 14) bul head size
does nol overlap (SATY/SVL males 0.36-0.42, mean
0.38, n = 17, females 0.30-0.35, mean 0.33. 0 = 1d).
The relatively large head size of males 1 a frequent
phenomenon in shinks (e.g. Sumbotwe 1985,
Hulchinson & al. 1989; Hulchinson & Donnellan 1992)
but is rarely as marked as il is in large adult male 7
adetaidensis. Male combat has been recorded i other
Tillgia species (reviewed by Greer |989). 4 selective
pressure which might lead to their large head fo body
Fatiog

Ecological Notes

Habirar

The main study sile lies al an elevation ol aboul
500 m on andulating ecrain cut by small, ienmitient
stream courses. The ground is stony in places, with
underlving shale and sandstone bedrock just exposed
on the surfiace. The soil is hard-packing clay-sundy
lowm (red-brown earth. French ¢t al. 1968). The
vegetation of the main trap site is characteristc of
degraded remmant native grassland, with the area
around the site being bure of trees and shrubs (Table
23 A Tull list of plant species 18 provided in the
Appendit The exacr original nature of this grassiand
is unclear. as copper mining and furining near the site

Tawre 2 Gropnd cener g Tihgoa adeladensis spedy site
(etveraved over three guadray).

e Cover Na. Species

\egetalu
Nitve  Annual <l J
Perenmial 22 X
Tntroduced
Arniiial S0 14
Perennlal 13 p
Buee Ground 3
Rogk 4
Latter <1
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since 1845 muy have resulted 1 the removid of trees
ard shrubs for both industrial and domestic use,
Stmilar hilly areas in the district support Aflocasuaring
vertivilfora (drooping she-oak) low open woodland
over stmilar ground cover ol native grasses (Stipa spp..
Danthonia spp.) and  mat-rush  or “irongrass’
(Lomuandra spp.), us recorded in the survey drea,
Jessup (1948) coneluded that ar least some of the area
hud probably been essentially irecless prior to
Europedn settlement.

The relative abundance and species composition of
nalive grss speciey vares within e study area. The
immediate vicinity of the most productive trapling was
dominated by wne species of spear grass (Stipa,
tentatively identified as S. eremaphilay. but elsewher¢
in the sume paddock, pygmy bluetongues were found
where S, nodesa was |he common spear grass. and
other grasses. natably wallahy grasses. Danthionia
spp., and wirc grass, Aristida behriana, were locally
common, Thus the precise species composition of the
understorey may be less important (or the survival of
pvegmy bluetongues than the tssocky structure which
provides ground cover throughout the year. Other
arcds surveyed 1o nearby paddocks which da not
appear Lo support pygmy bluetongues showed
increased pround cover by introduced plant species,
and hence d decrease 1 the amount of caver during
e sumimer-autumn. Fven at the Teast disturbed part
ol the study site. only 50% of the ground cover s
pereniial vegetanon, 5o that the surlace of the ground
i far more exposed in autumn than in spring . Adjacent
areds thar have been ploughed at any stage show
nunimyl recolonisaion by native plants, in particulir
Lomandre spp.

Aside Trom # single quvenile found under a sione,
the anly mmerohabitats in which 77 adelaidensis have
heen foundd shehienng are vertical or near vercal holes.
Wiz sugpest that the Tizards are osing spider holes, no
digeing their own burrows. The holes are perfectly
circulur, up to about 20 mmn diameter, lack any sign
of excavated soil at the entrances and are
indistinguishable Irom hales 4l the study site mhabjted
by Tycostd and mygalomorph spders 1o ot least one
case u hizard inhabued & hole o which the lid of
trapdoor spider was still attached. Two large species
of wall spiders, Lycoya stirlingt, which miskes a hd For
ity burrow. and Lyensa githerta, which does not, have
been ideniifred al the study sile as has a species of the
trapdoor spider genus Blakistonia (probably B. watrea)
Lycosids ond their burrows are very couunon in the
aren, The lizards appeir o mike no obyvious exeernal
modiheations w the holex, save lor a slight bevelling
of the edges caused by their coming and going,
Home range and menements

We pbtained Tew recaptures, amd made only limited
use 0l rudio-tracking, so that our resulis are
preliminary.
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The urca covered by o male that was radiotracked
during spring encomipissed T0me and o burrows
aver i period of si% days. Home ringe overlap ocgurs,
ay there were sl least Two other pecapied burtows
within the area that the Tizard covered. A second.,
sinahler male was Dined with the tracker. but when
relocaied alter the first (wo hour period it wiis
moenbund,  appwiently  through  exbaustion as o
struggled fo force ilsell into o hole bui was prevenied
by the bulge of the transmitter Tt was striking that,
although shelwr i the fonn of dense grass and
Lempandra tossocks was all around, the lizord put all
ol s eltorts inio finding shelter in o hole,

The same male successtully tracked in November
was caught again during March, 1t was still within the
Sane e as the previous spring but i yet anotber
hole. In another case, a burrow comaining o female
and young was abandoned and the female was
thscovered in another hole sonie 3 an o the origpmal.

Only one ol 22 caplures during  Nuvember
December was un adult female. Al animals caprured
durig sprimgfearly summer were canghl either by
pithell trapping of by hand, apd so required the
wchvicual o be acthively anoying sway Lo the burrow,
However, of the adults coptured during February-April
one fa fermale) was cuptured by hand and 14 by “fishing”
but preall trappimg caught none, despite in excess of
tiee weeks' intensive pitkalling i acas knowin Lo
support i signilicant npomber ol pypmy bluetonpaes
Of the adules caught during summer/autunm, 12 wete
lemales, and three were mitles, a reversal of the trend
shown in spring/early summet.

The lop-sided sex ratio in our spring sample (only
a single adult female caught) suggests much greater
levels of mitle aenvity during the spring mating seison.
This is supported by the six predator Kills collected
turing October-Novemiber, of which ve were sexually
mature males, while only ene was an adult female.
Males of other species ot Tiligua have mereased
netivaty Tevels reliative 1o fgmules doring this time of
vear (Bull er al. 1991). The results so fa indicate thal
both males and females vy have relatively Innned
home ranges throughout most of the year. but wn spring
males appear o wander mose sidely (or ar least, mone
often),

During November-December 1992, painfall was
above dverage aod daily maxin ranged belween 15%C
and 36°C. Days when lizards were caught had maxima
between 20°C and 36°C. and the ume of capture viried
from O8: 15 o 19:30. All of the duys on which pygmy
bluctongues were caught were sunny ap some stage,
and so ground termpegatures ofteo would have exeeeded
the wie lemnperstures, Traps were monilored alter dusk
an warm mghls o check for nocturnal activity, but no
lizards were captored at this times Dinroal behaviour
was alse observed fo capiives. which showed wesign
ol noetarmal activity.

Diet

RAOGRT contmned o latge lepidopretan fatvie (o
hadenine noctuid, probubly Persecratio, . Irown
pers. comn ), RADGEY had  the jeuies of a0
apparently adentical larva, plos several leaves and
Howers of the herh Medrcqee. RIOPA contnned three
aeridod grasshoppers gnd the remnins ol o small
beetle, Ehuann (1982, after examining specimens then
1 the SAMA collecnion, recorded cockrosches, ants.
i spider, grasshopper and beetle, and some plints
(Dranella seed, possible chenopod material). Witd
lizards aceepted grasshoppers offered us buit, und
captive animals eal an omnivorous diet, nchuding
mealwonns, erickers, chopped fruit and vegetables and
raw ege. Thuy the evidence w date mdeates that 7
ddeflaidensis ems a wide variety of invertebrate unimals,
but also includes plants in its dict,

The relanve Jack of movement away Irom the
burrows. at least in late sommer-autumn, suggests that
b this ume ol year I adelaidenyis s probably o sit
and-wait forager, Burrow entrances are used as vantage
puinis Feom which Tizards would be sble (o make shor
forays after any prey deteeted nearby. The presence of
leaves aud Hlowers mothe diet suggests wadet loragnng
at lease i spring. The study site sulfered an outhreak
of plague locusts (Chorteiceres termmdfera) duriig tic
period of observation which may have influenced the
lizards' behaviour. The sedentiey hebayour may alse
be related (0 avoiding predation at the time ol yeir
when eround cover is sparsest,

Reprodisrion

ALl of the predator killed mules feolleeted between
40792 wnd 30/11/92) had estey that were eolarged
and turgid or starting o regress One of the trupped
males had strings of drjed sciinal imateral protruding
fromn the vent, The single dead Temale (RA0D744,
collected 7192y had four eolarged ovanan follicles
(twar left, two right), Together these data indicie o
spring festicular maximum, with spermjogencsis wid
uabing behaviour comeding with avidanon. {her
diligger species syntopic with 1 wdelaidensis, 1 rugosa
and T sclucordes, are known 1o be spring breeders
(Bourne 7 al. 1986 Shed 1993),

MNeomutes were {Trst observed af the field site on 28
Pebrudary, 1993, when fone yolng were observed in the
Burrow of ah adult female. Inspection al other burtows
known 1o harbour females revealed other litlers, Tiller
size vanging 11 (mean 2.3). All juveniles examined @
this tune had caw pink umbilical scars imdicating very
recent birth. Two ferales which gave birth at Adelade
Zoo during mid-March had liter sizes of thice and one
Within two wecks of therr discovery, juventies and
somehimes adults abandoned the birth burrow, Jinveniles
were ohserved from lare March alone in holes,
sometimes much smaller than those used by adulty

The simallest animels cameht i Moventher were
(670 mim SVL. wiile the largest young it disiin
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nmbilical scars in May were 56-60 mnr SVL, This
mplies that the T adelaidensis bopn at the end o
surrymer reach about 70 mm SV L by the end ol spring
af that year, This SVL is considerably smaller than
the smallest breeding temale recorded (SVLE 96 mim),
o that first breeding puust occur po carlicr than the
second spring (approx. 20 months ol age).

Beheviour

Tiligua  adeluidensis  appears o be extremely
sensitive 10 both movement and nowse. making 1t
difficult 10 observe lizards basking owside their
burrrows, Lizards bask with the back legs or tp ol the
il yvemaining in the entrance of the burrow. From s
position. they can back rapidly into their burrows it
disturbed. Onee inside, the lizards inerease their
sechrity by turning the head sideways to force the snout
and occipat against the sides of the burrow. Thus
wedged in place. the lizards present only the armouresd
head 10 an intrader and seem almost imvulnerable: any
¢reature small enough to enter the hole is unlikely 1o
be strong enough o hanm or dislodge the Hzard. The
signiticinee af the heavy osteodernial armour on (he
head secms to he dssoviated with the use of the head
gs o combimation anchor and doorstop.

Several behavioural atrributes of caprive lizards
sugges| why delection of the species i the Beld o
difficult. The first 15 crypsis, When disturbed the
lizards frevze: such statonary animals are well
cutnopfTaged against the reddish brown soil of the aren,
muking them hard to see, The second 15 reluctance
10 eneree into open spices, In caplive condinpns [he
hzards spend almost all of their active nime in holes
or among huer, Thirdly. the lizards have a well-
developed und unusoal ability w mowve 10 confined
spaces, Both in the field and 10 captivity they e been
ohserved moving divectly backwards nio cover or
downa burrow. avording a Li<tum with ik coneomitant
greater level of disturbance. The small, tnn ks o
tagiliate this manocovre hy not getting in the way s
they might 1f longer or more massive. The body s
unosuadly Hexible, snatiibule which probably pssists
in negolinting the conlined spaces ol Dutrows o)
fussocks. On several occasions, an animal wis known
1o Jive eniered @ bole head Dest, wrned around withio
the hole and emerged head first.

When disturbed or handled, this species his not yet
heen observed 10 exhibir The exageerated detensive
display employed by ity Targer rehdives (Cuapenter &
Murphy 1978; Greer 1989). When handled the Tzl
will twist with great strength and agility. often paping
darid endeavosrang, Lo hite in i simar fushicno w other
mednm-sized skinks (@.g. Egernio spp.).

Possible Reasons for Decline

Tiligua wdefaidensiy ventained undewected i a well
[reguented pare of South Avstralia for over thiree

decades 1n spire of diligenr searching by herpemlogises.
Rased on our experience with the specics, we shiggest
that Lwo factors combined Lo Taumper searchers - Lk
atinformation on its habiis and habilat, and o probable
real decling in the number of populatons.

Ehmann (1982), based on his inlerpretation of the
specimens and hisiorical data. speculated  (hat T
adelureersyis had mhabited 4 Limestone-chenopod-
mallee ussociation. While the speculutive nature of this
assessimen( way neled by Ehmann Tomself, it
nevertheless exerted a hias on many ol the allempls
0 focute the species. The grasslund habitar in which
we have found the species 1s ditfieult t search casually
for reptiles, und copsequently has recetved linde
altention, This s especially so because most grassy
lerrams in this pan of South Australia are assumed (o
be heavily disturbed. supporting only the most wide
ranging and ccologically wlerunt reptiles. The
drstinetion beaweer native versus introduced grasshinds
hus been tmporfant i locating populiations ol this
BPECIos.

Even when one knows the correct habitat, the shy
mature of the lizards makes them very dilficult o himl
unless 1 1s known exactly how and where 10 search.
The crucial piece of information that allowed vy
focate additional colonies was the discovery of their
dependence on spider holes, infrmation that was only
acquired after we had Tocated the initial population
through eood Juck. The holes are difficult o see unless
the ohserver 18 right next (o them, 5o that any hzard
oceupant has plenty of warning of human approach and
5 oul of sight by the fime the hole has been poticed.
Intensive field work had been going on for six weeks
al the site before we observed any 7 adelaidensis vader
natural conditions. However, having Jdiscovered the
combinaton of habital and rojerohabital, we have been
able to lovate urther populabions of pygmy bluetangucs
in nearby arcas, The species is now known 1o oceur
ab six sites running Trom south of Burra wonorth of
Halleu. the extremes separated by abont S0 ki

The apparent rarity, caused by lack of altenlion fo
grasslands as a habitar, 1s probably coupled i draslic
redvction in abundance caosed by pasture improvement
and cropping. Native grassland similar w thacan which
the species occurs at Burra once extended south on
Lo the Adelande plans, but as prite agriculiyral land,
was one af the first major habitals in South Avstrshia
s be cleared and ploughed. Ploughing permignently
alters the vegetanon and ground cover, comyerfing i
native, largely percnmial Mo o an introduced .
largely annual ane. In additon, ploughing would
destroy the burrows, Killing lizards directly and leaving
e survivors without shelter and v the merey of
preditors, The fact that most specimens were collecied
Lt century may simply be correluted wath the fact thal
this was when most of their habitn was being converned
Lo agriculrure,
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Remamning native grassland 15 now extremely patchy.
and the remnants have generally been heavily invaded
by infroduced annuals. However, populations of pygmy
bluetongues have now been found in some of these
refning pockers, aud provided that land ase 1s ool
changed, these calonies may be relatively secare.
Purther work is focussing on finding the extent ol the
current ringe of the pyemy bluelongue, approxiniting
population size within these areas, and confirming
muny ol the subjective Weas developed during the
cotpse af this first scason™ field work . This will lead
Lo i aeeurate assessment of the status of the species,
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Appendix 1

Planr diversity ut Tilqua adelaidensis sidy site. Speciex noted during the general search but nat recorded during step-pointing are indicated
by (%) Taxmomy modified from Jessop (1989).

Annual/ % Ground
Species Common Name Perenniul Cover
Nutive species
Chenopadiacenc
Arriplex semibaceat ... herey saltbush ... oo B *
Eachyvlaena tomentosa ... ... ruby sultbush .. oo o0 Lo i/ *
Meaircana aplylla ... ... cotton-bush e p *
M.oenchvdaenciden. ... oo oo wingless bluebush Lol P <
M otrichoptera ... ... 00 o0 oo e mtallee hluebush _ oL oL P *
Safsolakah ... .. .. .. 0o oiiieneen wmolyepoly oLl N aops 100 B4 A a
Awniranthaceae
Prilotus spathuelares ... L L. ceeopussytall oL [k <
Oxalidaceae
Calis pevennans .. ..o.ooviiiee e mative sorrel oo oo p <l
Geranfaceac
Erodiwn crinitnm o000 ioociee e Bleestorks bill oo oL P e
Euphorbiaceae
Euphorbia drummondii .. 000000000000 o e castie weed Lo P &
Rhamaaceae
Crsptandra anianag ..o ceiescase long-lowes eryplandes oo P =
Thymetiaceae
Pimelea micramtha. ..o silky Ticellower o Lol P &2
Rubisiceuc
Asperala corferta .. oo ciie e common woodralTo L. oL o0 L P =
Convolvulaceac
Comvolvyhes erubescens ..o .. . .. ... Austrahan bindweed . . L L. p <l
Campanulaceae
Wakdenbergia ateoda .. .. ..o o Lol ... bluchell . .. L e P =
Goodenicrae
Goodeniu pinnatifida ... oo oo o oL cut-teal goodenia . . L L L L P o
Astericeae
Leprorionehos squamants ... .. Ceveaeessoscaly buttons Lol p *
Minuria leptophnlla . e ceveo... minnie dasy . e B p *
Vitwdimia cuneata . . . el . - New Holland daisy ... _. o o B P *
Vogracilis. ... ... ... .. veminemeeeneeeaeee-ay - woolly New Holland daisy ... ... ..., P 2
Lilceie
Lomandra effusd o o0 v e raieriern e scenied matrush oo Lo oo ool P 1
Lowmultiflora ..o o oo e stiffma-rush, Lo p
Juncaceae
Juricws Indfonies oo oo ooooneo e ceeciees toad TUSh Lo P <1
JORRUSSIE v i eee SER TR L o e P <]
Praceae
Aristida beliriane .. ... ... .. . brush wirc-grass .. ..ol P *
Danthonia caespitosa ... ... oL . whitestop .. L Ll R . P !
(RS (TR o 0boo 000000000000 . velvet wallshy grass ... .. 3 P 3
D.orucemosa. ..o 0o e e . wallaby grass P <|
Stupa blackid. ..o o000 i o oo neo i e, crested spear grass . p <l
S, eremophila (possihly S, puberulay .. oo desert SpenT Zrass L. e o P 8
SoMOAOS@ . .o e e SPRAT BRISS. .. L. L il p 3
Themedn wiandra ... ....... ... .. ... ... kangaroo grass .. ... .. . .. . |3 <|
Introduced
Pulygonaceae
Rumex dumosus <o oo e Wirvdoek Lo P 2
Fabaceae
Medicago Ltovalis . . D eRsasean steard mede . L S A Y
M. winima ... e woolly bun nedic .. o A 3
Trifolium angustifolivm . caneo0 narrow-leaf claver . boaa A 3
Toarvense ... . o ii e hares ool Clover Lol oL A 2
Boraginacvac
Erﬁiumplnnmgimwm..A..........,.... cecvens Ralvation June Lol A X
Neatastema apultmt ... .. oo e e oiae. hairy sheepweed oL A 7
Lamiuceae
Marrubium saleare .., ... . bogoacaa cvv.. horehound . ... . A o
Salvia verbenaea - .. oo Lo oo, wild sage L P 4
Asteracede
Arctotheca calendila Cape weed . L. A 7
Carthamays lanatus . saffeon thistle ... . . . L., A *
Hypochoeris glabra . . 5 smooth catsear. ..o 50 A <
Sonchus vleracens . . ... ... . e cowmmon sow-thistle ... .. ... . A >
Indaceae
Gynandrins sedifolia ... oo o0 oo threaddnis oL oo B A <|
Pouceau
Avena barbata .. oo ee i i ciee bearded ot oL oo A 2
Brachypodium distachvon .. ...o0oo00 o oo lalse brome Lol 5 A £
Browmus rubens ... .. oo o oiiiieieiie . redbrome oL 5 A 1
Hordewn glavcwmn oo oo ooovoii oo ovivenon e northern barley grass | 3 A &
Lolium perenne . ..oooo i cvieea. perennial ryegrass L g A <
Vidpi mueralis ooy oo iain i i Tatstadl fescue Lo A oY



